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(54) BATTERY PACK

(57) A battery pack including a plurality of battery
cells arranged along a first direction; a holder, the holder
including terminal holes exposing terminals of the battery
cells, and pairs of first plates separated from each other
between adjacent terminal holes and pairs of elastic piec-
es that are bent from the pairs of first plates in opposite

directions along the first direction; and bus bars, each of
the bus bars including coupling portions at opposite sides
thereof and coupled to adjacent terminal holes, and a
central bent portion connecting the coupling portions and
extending around corresponding pairs of elastic pieces
to surround the corresponding pairs of elastic pieces.
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Description

BACKGROUND

1. Field

[0001] Embodiments relate to a battery pack.

2. Description of Related Art

[0002] Generally, secondary batteries are chargeable
and dischargeable unlike primary batteries, which are
not rechargeable. Secondary batteries may be used as
energy sources for, e.g., mobile devices, electric vehi-
cles, hybrid electric vehicles, electric bicycles, uninter-
ruptible power supply devices, etc., and may be used in
the form of a single battery or in the form of a battery
module in which a plurality of batteries are electrically
connected and packed as a single unit, according to the
type of an external device in which the secondary batter-
ies are to be used.
[0003] Small-sized devices such as mobile phones
may operate for a specific amount of time by using power
and a capacity of a single battery, but for devices requir-
ing long-time driving and high-power driving such as elec-
tric vehicles and hybrid electric vehicles consuming large
amounts of power, a module form including a plurality of
batteries may be in light of power and capacity, and an
output voltage or an output current may be raised ac-
cording to the number of batteries accommodated there-
in.

SUMMARY

[0004] The embodiments may be realized by providing
a battery pack including a plurality of battery cells ar-
ranged along a first direction; a holder, the holder includ-
ing terminal holes exposing terminals of the battery cells,
and pairs of first plates separated from each other be-
tween adjacent terminal holes and pairs of elastic pieces
that are bent from the pairs of first plates in opposite
directions along the first direction; and bus bars, each of
the bus bars including coupling portions at opposite sides
thereof and coupled to adjacent terminal holes, and a
central bent portion connecting the coupling portions and
extending around corresponding pairs of elastic pieces
to surround the corresponding pairs of elastic pieces.
[0005] The pairs of elastic pieces may be bent to face
the bent portion of a corresponding bus bar along the
first direction.
[0006] The pairs of elastic pieces may have a rounded
curved shape.
[0007] The pairs of elastic pieces may each include a
first elastic piece bent toward one side of the bent portion
of a corresponding bus bar along the first direction, and
a second elastic piece bent in a direction opposite to the
first elastic piece and toward another side of the bent
portion of the corresponding bus bar.

[0008] The pairs of elastic pieces may be at center po-
sitions of the pairs of first plates in a widthwise direction
of the pairs of first plates, the widthwise direction of the
pairs of first plates being a second direction intersecting
with the first direction.
[0009] The pairs of first plates may each include a first
center portion from which the pairs of elastic pieces ex-
tend and first side portions on opposite sides of the first
center portion, in a widthwise direction of the pairs of first
plates, the widthwise direction of the pairs of first plates
being a second direction intersecting with the first direc-
tion, and a height of the first center portion may be less
than a height of each first side portion.
[0010] The pairs of first plates may each include a cut-
ting groove between the pairs of elastic pieces and the
first side portions.
[0011] The battery pack may further include pairs of
second plates between adjacent terminal holes and ar-
ranged in an alternating order with the pairs of first plates,
wherein the pairs of first plates have a first gap therebe-
tween in the first direction, and the pairs of second plates
have a second gap therebetween in the first direction.
[0012] The pairs of first plates may have a height that
is different from a height of the pairs of second plates,
as measured in a vertical third direction that intersects
with the first direction.
[0013] The battery pack may further include pairs of
assembly pieces on the pairs of second plates, wherein
the pairs of elastic pieces are on the pairs of first plates.
[0014] The pairs of elastic pieces may be on the pairs
of first plates in positions that are opposite to a first gap
between the pairs of first plates, and the pairs of assembly
pieces may be on the pairs of second plates in positions
that are opposite to a second gap between the second
plates.
[0015] The pairs of elastic pieces may face a bent por-
tion of a same bus bar, and the pairs of assembly pieces
may face coupling portions of different bus bars.
[0016] The pairs of elastic pieces may face the bent
portion of a corresponding bus bar along the first direc-
tion, and the pairs of assembly pieces may face the cou-
pling portions of corresponding bus bars in a vertical third
direction that intersects with the first direction.
[0017] The pairs of assembly pieces may extend from
the pairs of second plates in opposite directions along
the first direction and are bent in a vertical third direction
that intersects with the first direction to face the coupling
portions of corresponding bus bars.
[0018] The pairs of assembly pieces may be at center
positions of the pairs of second plates in a widthwise
direction of the pairs of second plates, the widthwise di-
rection of the pairs of second plates being a second di-
rection intersecting with the first direction.
[0019] The pairs of second plates may each include a
second center portion from which the pairs of assembly
pieces extend and second side portions on opposite
sides of the second center portion, in a widthwise direc-
tion of the second plates, the widthwise direction of the
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pairs of second plates being a second direction intersect-
ing with the first direction, and a height of the second
center portion may be less than a height of each of the
second side portions.
[0020] The pairs of second plates may include a cutting
groove between the pairs of assembly pieces and the
second side portion.
[0021] Sizes of the first gaps and the second gaps may
vary according to a relative position thereof along the first
direction.
[0022] Sizes of the first gaps and the second gaps may
increase with increasing distance from a center position
of the holder to an edge position of the holder along the
first direction.
[0023] Sizes of the first gaps may vary according to a
relative position thereof along the first direction, and sizes
of the second gaps may be constant.
[0024] At least some of the above features that accord
with the invention and other features according to the
invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Features will be apparent to those of skill in the
art by describing in detail embodiments with reference
to the attached drawings in which:

FIG. 1 is an exploded perspective view of a battery
pack according to one or more embodiments;
FIG. 2 shows an arrangement of a terminal hole and
a plate of a holder shown in FIG. 1;
FIG. 3 is a perspective view showing a support struc-
ture of a bus bar shown in FIG. 1;
FIG. 4 is a cross-sectional view taken along a line
IV-IV of FIG. 3;
FIGS. 5 and 6 are perspective views showing struc-
tures of an elastic piece and an assembly piece of
FIG. 1, respectively;
FIG. 7 shows a modified embodiment of a holder of
FIG. 2, showing a modified structure of a plate; and
FIG. 8 shows another modified embodiment of the
holder of FIG. 2, showing another modified structure
of a plate.

DETAILED DESCRIPTION

[0026] Example embodiments will now be described
hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms
and should not be construed as limited to the embodi-
ments set forth herein.
[0027] In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration.
It will also be understood that when a layer or element is
referred to as being "on" another layer or element, it can
be directly on the other layer or element, or intervening
layers may also be present. In addition, it will also be
understood that when a layer is referred to as being "be-

tween" two layers, it can be the only layer between the
two layers, or one or more intervening layers may also
be present. Like reference numerals refer to like ele-
ments throughout.
[0028] As used herein, the terms "or" and "and/or" in-
clude any and all combinations of one or more of the
associated listed items. Expressions such as "at least
one of," when preceding a list of elements, modify the
entire list of elements and do not modify the individual
elements of the list.
[0029] Hereinafter, a battery pack according to embod-
iments will be described with reference to the accompa-
nying drawings.
[0030] FIG. 1 is an exploded perspective view of a bat-
tery pack according to one or more embodiments. FIG.
2 shows an arrangement of a terminal hole and a plate
of a holder of FIG. 1. FIG. 3 is a perspective view showing
a support structure of a bus bar shown in FIG. 1. FIG. 4
is a cross-sectional view taken along a line IV-IV of FIG.
3. FIGS. 5 and 6 are perspective views showing struc-
tures of an elastic piece and an assembly piece of FIG.
1, respectively.
[0031] Referring to FIGS. 1 and 2, the battery pack
may include a plurality of battery cells C, bus bars 15 that
electrically connect the plurality of battery cells C, and a
holder 100 between the battery cells C and the bus bars
15.
[0032] The battery cells C may be arranged along a
first axis Z1 (e.g., along a first direction Z1). The battery
cells C may each include a terminal surface 10 facing
the bus bars 15, and a terminal 13 on the terminal surface
10 may include a first terminal 11 and a second terminal
12 that are on opposite sides in a widthwise direction
(e.g., a second direction Z2) of the battery cell C.
[0033] The holder 100 may be between the bus bars
15 and the battery cells C, and a circuit board (electrically
connected with the bus bar 15) may be on the holder
100. The holder 100 may provide insulation between the
bus bar 15 and the battery cells C and insulation between
the circuit board and the battery cells C, may provide an
assembly position of the bus bars 15 and the circuit
board, and may support the bus bar 15 and the circuit
board.
[0034] The holder 100 may include first and second
arrangements A1 and A2 of terminal holes 100’, on op-
posite sides relative to the widthwise (e.g., second direc-
tion Z2) of the battery cells C, and a circuit settlement
portion CS between the first and second arrangements
A1 and A2 of the terminal holes 100’. In an embodiment,
the terminal holes 100’ may include the terminal holes
100’ in the first arrangement A1 and the second arrange-
ment A2 on opposite sides relative to the widthwise (e.g.,
second direction Z2) of the battery cells C. The circuit
settlement portion CS (e.g., on which the circuit board
settles or is accommodated) may be between the termi-
nal holes 100’ of the first arrangement A1 and the second
arrangement A2. The terminal holes 100’ of the first ar-
rangement A1 and the second arrangement A2 may be
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arranged (e.g., spaced apart) along the first direction Z1
in which the battery cells C are arranged, and may expose
terminals 13 of the battery cells C arranged along the
first direction Z1. The terminal 13 of one battery cell C
exposed through one terminal hole 100’ may be electri-
cally connected with the terminal 13 of another battery
cell C, while being coupled with the bus bars 15. The bus
bars 15 may be arranged along the first direction Z1 in
such a way to be assembled to the terminal holes 100’
arranged along the first direction Z1, and may include
bus bars 15 in first and second arrangements H1 and H2
to be assembled to the terminal holes 100’ of the first and
second arrangements A1 and A2. The bus bars 15 may
electrically connect the terminals 13 of different battery
cells C, and in this sense, output terminals E1 and E2 at
opposite ends of the bus bars 15 of the second arrange-
ment H2 may not correspond to the bus bars 15. The
output terminals E1 and E2 may form an electric contact
between the plurality of battery cells electrically connect-
ed to each other and an external circuit such as a load
or a charger.
[0035] Hereinbelow, a description will be focused on
the terminal holes 100’ of the first arrangement A1 and
the bus bars 15 of the first arrangement HI assembled
to the terminal holes 100’ of the first arrangement A1.
However, technical matters of the terminal holes 100’ of
the first arrangement A1, the bus bars 15 of the first ar-
rangement HI, and peripheral components thereof may
be equally applied to the terminal holes 100’ of the second
arrangement A2, the bus bars 15 of the second arrange-
ment H2, and peripheral components thereof.
[0036] The terminal holes 100’ of the first arrangement
A1 may include a plurality of terminal holes 100’ arranged
(e.g., spaced apart) along the first direction Z1. The ter-
minal 13 of each battery cell C may be exposed through
the terminal holes 100’, such that as many terminal holes
100’ as the battery cells C may be formed, and the
number of terminal holes 100’ of the first arrangement
A1 and the number of battery cells C along the first di-
rection Z1 may be equal to each other.
[0037] Referring to FIGS. 3 and 4, the bus bars 15 (for
electrically connecting adjacent battery cells C) may be
assembled or coupled to the terminal holes 100’. As the
bus bars 15 are assembled to adjacent terminal holes
100’, the bus bars 15 may couple the terminals 13 of the
adjacent battery cells C exposed through the adjacent
terminal holes 100’ to each other. In an embodiment, one
bus bar 15 may be assembled to all adjacent terminal
holes 100’. As will be described below, the bus bars 15
may each include coupling portions 15c on opposite
sides thereof, assembled to the adjacent terminal holes
100’.
[0038] Between the adjacent terminal holes 100’ along
the first direction Z1, a pair of plates 150 may be arranged
separated from each other with a gap g therebetween.
The plates 150 may be provided in pairs with the gap g
therebetween. The gap g between the plates 150 may
provide a clearance for absorbing positional movement

of the bus bars 15 accompanied by an assembly error of
the bus bars 15 along the first direction Z1 or swelling of
the battery cell C. In an embodiment, the plates 150 may
be in pairs to form the gap g while being separated from
each other along the first direction Z1, or may allow po-
sitional movement accompanied by the assembly error
of the bus bars 15 along the first direction Z1 or swelling
of the battery cell C. In an embodiment, the plates 150
may bend to allow positional movement of the bus bars
15, absorb positional movement of the bus bars 15
through the gap between the plates 150, or may help
prevent stress delivery (due to positional movement of
the bus bars 15) from spreading along the first direction
Z1.
[0039] In an embodiment, the plates 150 may extend
lengthwise in the shape of a flat plate along the widthwise
direction thereof, e.g., second direction Z2, which inter-
sects with the first direction Z1. As described below, an
elastic piece 131 or an assembly piece 132 may be al-
ternately formed in or on the plates 150 depending on a
position along the first direction Z1, in which the plates
150 may provide a support base for the elastic piece 131
or the assembly piece 132 and may extend in the shape
of a flat plate to provide a stable support base. The plates
150 may bend to allow positional movement of the bus
bars 15 along the first direction Z1, while absorbing po-
sitional movement of the bus bars 15 through the gap g
between the plates 150. In an embodiment, positional
movement of the bus bars 15 caused by the assembly
error of the bus bars 15 along the first direction Z1 or
swelling of the battery cell C may be allowed mainly by
the elastic piece 131 that forms physical interference
ahead of the plate 150 that may be formed in the shape
of a flat plate that is favorable in terms of rigidity mainte-
nance, rather than in the shape of a curved surface that
is favorable in terms of bending to stably support the elas-
tic piece 131.
[0040] The plate 150 may include a first plate 151 and
a second plate 152 that are alternately arranged along
the first direction Z1. In an embodiment, the plate 150
may be between all adjacent terminal holes 100’ along
the first direction Z1, and the first plate 151 and the sec-
ond plate 152 may be in an alternating order along the
first direction Z1. In an embodiment, the first plate 151
and the second plate 152 may each be in pairs with the
gap g therebetween, and may extend in the shape of a
flat plate along the widthwise second direction Z2 of the
plate 150. To be described below, the elastic piece 131
and the assembly piece 132 having different structures
may be on the first plate 151 and the second plate 152,
respectively, and the first plate 151 and the second plate
152 may be distinguished from each other by the elastic
piece 131 and the assembly piece 132 that are on the
first plate 151 and the second plate 152, respectively. As
described below, the elastic piece 131 and the assembly
piece 132 on the first plate 151 and the second plate 152,
respectively, may face or be adjacent to different portions
of the bus bars 15, and a different elastic piece 131 and
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a different assembly piece 132 may be on the first plate
151 and the second plate 152, respectively, to face the
different portions of the bus bars 15, depending on posi-
tions of the first plate 151 and the second plate 152. Ad-
ditional details of the elastic piece 131 and the assembly
piece 132 will be described below.
[0041] The first plate 151 and the second plate 152
may be formed in a globally similar shape while extending
in the shape of a flat plate along the second direction Z2.
In an embodiment, the first plate 151 and the second
plate 152 may have different heights (see FIGS. 5 and
6). In an embodiment, the first plate 151 (having the elas-
tic piece 131) may be shorter (e.g., in a vertical third di-
rection Z3) than the second plate 152 (having the assem-
bly piece 132). Such a structure may allow for the bus
bar 15 to settle on the terminal 13 of the battery cell C
exposed through the terminal hole 100’ and for prevent-
ing the bus bar 15 from becoming unfastened from the
terminal 13 of the battery cell C due to the elastic piece
131 or the height of the first plate 151.
[0042] Referring to FIGS. 3 and 4, the bus bars 15
(electrically connecting the plurality of battery cells C)
may be assembled to or coupled with the holder 100 at
the terminal 100’. The bus bars 15 may each include the
coupling portions 15c on opposite sides or ends thereof,
coupled to the holder 100 at the adjacent terminal holes
100’, and a central bent portion 15b for elastically con-
necting the coupling portion 15c. The bus bars 15 may
be coupled to the holder 100 at two adjacent terminal
holes 100’ through the coupling portion 15c to connect
the terminals 13 of the adjacent battery cells C. In an
embodiment, one bus bar 15 may be coupled to the hold-
er 100 for every two adjacent terminal holes 100’.
[0043] The bus bars 15 coupled to the holder 100 at
the terminal holes 100’ may be supported by the elastic
piece 131 and the assembly piece 132 around the termi-
nal holes 100’ and may maintain a regular position. In an
embodiment, the bent portion 15b of the bus bar 15 may
extend to detour (e.g., extending over a top of) the elastic
piece 131 while surrounding the elastic piece 131, and
positional movement of the bus bars 15 in the first direc-
tion Z1 may be restricted by the elastic piece 131. In an
embodiment, the elastic piece 131 may face the bent
portion 15b along the first direction Z1 and may maintain
a regular position of the bus bar 15 along the first direction
Z1 while forming physical interference with the bent por-
tion 15b along the first direction Z1. The bent portion 15b
of the bus bar 15 may connect the coupling portions 15c
at opposite sides thereof while detouring (e.g., extending
around or overtop of) the elastic piece 131.
[0044] The coupling portions 15c of the bus bar 15 may
be stopped or held in place by the assembly piece 132
arranged above the coupling portions 15c so as not to
leave the terminal holes 100’, thereby restricting posi-
tional movement of the bus bar 15 in the heightwise or
vertical third direction Z3 (away from the terminal holes
100’). In an embodiment, the assembly piece 132 may
function as a stopping protrusion or latch that stops de-

viation (e.g., fixes a position) of the bus bar 15 while facing
the coupling portions 15c of the bus bar 15 in the third
direction Z3. The third direction Z3 may intersect with the
first direction Z1, and may be, e.g., perpendicular to the
first direction Z1.
[0045] The bus bar 15 may include a bottom surface
15L on a side of or facing the battery cell C and a top
surface 15U opposite to the bottom surface 15L. The
assembly piece 132 may support or contact the top sur-
face 15U of the bus bar 15 and the elastic piece 131 may
support or contact the bottom surface 15L of the bus bar
15. Referring to FIG. 4, the assembly piece 132 may sup-
port the side of the top surface 15U of the bus bar 15,
e.g., as one end portion of the assembly piece 132 in the
third direction Z3 is arranged to face the top surface 15U
of the bus bar 15, one end portion of the assembly piece
132 in the third direction Z3 and the top surface 15U of
the bus bar 15 may be adjacent to each other to form
physical interference therebetween, and may not mean
that, e.g., the assembly piece 132 and the bus bar 15
maintain physical contact with each other. In an embod-
iment, one end portion of the assembly piece 132 and
the top surface 15U of the bus bar 15 may be separated
from each other with a gap therebetween in adjacent po-
sitions in the third direction Z3, and one end portion of
the assembly piece 132 may be in a position that is ad-
jacent to the bus bar 15 to form physical interference with
the bus bar 15, thereby preventing deviation of the bus
bar 15 in the third direction Z3.
[0046] In an embodiment, the elastic piece 131 may
support the side of the bottom surface 15L of the bus bar
15, which may refer to one end portion of the elastic piece
131 (along the first direction Z1) facing the bottom surface
15L of the bus bar 15, one end portion of the elastic piece
131 along the first direction Z1 and the bottom surface
15L of the bus bar 15 may be arranged adjacent to each
other to form physical interference therebetween, and
may not necessarily mean that the elastic piece 131 and
the bus bar 15 maintain physical contact with each other.
In an embodiment, one end portion of the elastic piece
131 and the bottom surface 15L of the bus bar 15 may
be arranged separated from each other with a gap ther-
ebetween in adjacent positions along the first direction
Z1, and one end portion of the elastic piece 131 may be
arranged in a position that is adjacent to the bus bar 15
to form physical interference with the bus bar 15, thereby
preventing movement of the bus bar 15 along the first
direction Z1.
[0047] In an embodiment, the assembly piece 132 and
the elastic piece 131 may support the top surface 15U
and the bottom surface 15L on opposite sides of the bus
bar 15, and may face the top surface 15U and the bottom
surface 15L on the opposite sides of the bus bar 15. In
an embodiment, the assembly piece 132 may support
the coupling portions 15c at opposite ends of the bus bar
15 along the first direction Z1, and the elastic piece 131
may support the bent portion 15b at the center of the bus
bar 15. The bus bar 15 assembled in the regular position
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by the assembly piece 132 and the elastic piece 131 may
be coupled with the terminal 13 of the battery cell C ex-
posed through the terminal hole 100’, e.g., by welding.
[0048] Referring to FIG. 4, the elastic piece 131 and
the assembly piece 132 may be respectively formed on
the first plate 151 and the second plate 152 that are ar-
ranged alternately along the first direction Z1. The elastic
piece 131 may include a first elastic piece 131a and a
second elastic piece 131b that are bent from the first
plate 151 of a pair in opposite directions of the first direc-
tion Z1, e.g., in a direction and a direction opposite thereto
along the first direction Z1. In this case, the first elastic
piece 131a and the second elastic piece 131b may be
formed in pair in a position opposite to the gap g between
the first plates 151 while extending from the first plate
151 to be bent in opposite directions along the first direc-
tion Z1, and may face the bent portion 15b of the bus bar
15 (which extends around the first elastic piece 131a and
the second elastic piece 131b while surrounding the first
elastic piece 131a and the second elastic piece 131b).
In an embodiment, the first elastic piece 131a may face
the bent portion 15b of the bus bar 15 while being bent
in the first direction Z1, and the second elastic piece 131b
may face the bent portion 15b of the bus bar 15 while
being bent in the opposite direction of the first direction
Z1. As the first elastic piece 131a and the second elastic
piece 131b are bent in the first direction Z1 and the op-
posite direction of the first direction Z1, they may face
opposite sides of the bent portion 15b.
[0049] The elastic piece 131 may support the bent por-
tion 15b along the first direction Z1, and may maintain
the regular position of the bus bar 15 along the first di-
rection Z1 while facing the bent portion 15b along the
first direction Z1. In an embodiment, the elastic piece 131
may be bent in a rounded, curved manner toward the
bent portion 15b, and the elastic piece 131 may allow
positional movement of the bus bar 15 through flexible
deformation. In an embodiment, the positional movement
of the bus bar 15 may be forced by the assembly error
of the bus bar 15 along the first direction Z1 or swelling
of the battery cell C, in which the elastic piece 131 may
allow positional movement of the bus bar 15 as the elastic
piece 131 is flexibly deformed. If the elastic piece 131
were to completely prevent positional movement of the
bus bar 15, stress could be concentrated between the
elastic piece 131 maintaining the regular position and the
bus bar 15 making positional movement, resulting in
damage to the holder 100 including the elastic piece 131
or a crack in a welded portion between the bus bar 15
and the terminal 13 of the battery cell C.
[0050] Referring to FIG. 5, the elastic piece 131 may
be formed locally in the center of the first plate 151 in the
second direction Z2, e.g., widthwise direction of the first
plate 151, which intersects with the first direction Z1. In
an embodiment, a width W1a of the elastic piece 131
may be narrower than a width W1b of the first plate 151,
as measured in the second direction. Herein, the second
direction Z2 may mean a direction that intersects with

the first direction Z1, and may be, e.g., perpendicular to
the first direction Z1. The elastic piece 131 may be nar-
rower than the first plate 151 in the second direction Z2,
and the elastic piece 131 may face only a part of the bus
bar 15 (e.g., the bent portion 15b) without entirely facing
the bus bar 15 (e.g., the bent portion 15) in the second
direction Z2. In an embodiment, the elastic piece 131
may maintain elastic contact with (e.g., a central region
of) the bent portion 15b, and may be deformed while al-
lowing positional movement of the bus bar 15 in a state
of maintaining the elastic contact. In this case, the elastic
piece 131 may contact and face only a part of the bus
bar 15 to be flexibly deformed adaptively to positional
movement of the bus bar 15. If the elastic piece 131 were
to be excessively wide, the elastic piece 131 could be
more rigid than needed and may not be deformed flexibly.
In an embodiment, the bent portion 15b of the bus bar
15 may face the elastic piece 131 through a part thereof
and may face first side portions 151b on opposite sides
of the elastic piece 131 through another part thereof.
[0051] Throughout the specification, when the elastic
piece 131 is described as facing the bus bar 15, it may
not mean that the elastic piece 131 contacts the bus bar
15. Depending on a positional movement state of the bus
bar 15, the elastic piece 131 may face the bus bar 15
without contacting the bus bar 15, or according to a po-
sitional movement direction of the bus bar 15, the elastic
piece 131 may face the bus bar 15 with the first elastic
piece 131a of the elastic piece 131 contacting the bus
bar 15 and without the second elastic piece 131b con-
tacting the bus bar 15.
[0052] Referring to FIG. 5, the first plate 151 having
the elastic piece 131 therein may include a first center
portion 151a (from which the elastic piece 131 extends)
and first side portions 151b on both sides of the first center
portion 151a, in the second direction Z2, e.g., widthwise
direction of the first plate 151. The elastic piece 131 may
extend from the first center portion 151a, and a height
h1a (in the third direction Z3) of the first center portion
151a may be less than a height h1b (in the third direction
Z3) of the first side portion 151b, based on the height of
the elastic piece 131. In an embodiment, the elastic piece
131 may face the bent portion 15b of the bus bar 15 along
the first direction Z1, and may maintain the regular posi-
tion of the bus bar 15 along the first direction Z1, and
may not form interference with the bus bar 15 in the third
direction Z3. The bus bar 15 may be supported by the
coupling portions 15c at both sides, instead of by the bent
portion 15b in the third direction Z3, and may be support-
ed above the terminal 13 of the battery cell C exposed
through the terminal hole 100’, and the height of the elas-
tic piece 131 may be restricted to an appropriate value
or less such that the bus bar 15 settles above the terminal
13 of the battery cell C and may not become unfastened
from the terminal 13 of the battery cell C due to the height
of the elastic piece 131. In an embodiment, the height
h1a of the first center portion 151a (from which the elastic
piece 131 extends) may be less than the height h1b of
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the first side portion 151b. In an embodiment, even if the
height h1b of the first side portion 151b were to be rela-
tively high, the first side portion 151b may be low enough
so as not to cause physical interference with the bent
portion 15b of the bus bar 15, and the bus bar 15 may
be low enough so as not to become unfastened from the
terminal 13 of the battery cell C by the height h1b of the
first side portion 151b. As will be described below, the
height h1b of the first side portion 151b may be less than
the height h2b (see FIG. 6) of the second side portion
152b.
[0053] Referring to FIG. 5, a cutting groove V1 may be
between the elastic piece 131 and the first side portion
151b. The cutting groove V1 may separate the elastic
piece 131 and the first side portion 151b from each other
to facilitate relative deformation therebetween, thereby
inducing flexible deformation of the elastic piece 131. The
cutting groove V1 may be formed to a sufficient depth
relative to the height h1b of the first side portion 151b.
As the depth of the cutting groove V1 increases, flexible
deformation of the elastic piece 131 may be possible, the
structural rigidity of the elastic piece 131 may degrade
correspondingly, and the elastic piece 131 may be vul-
nerable to shock or vibration, such that the depth of the
cutting groove V1 may be formed within an appropriate
range.
[0054] Referring to FIG. 4, the assembly piece 132 may
be in a position that alternates with the elastic piece 131
along the first direction Z1. The assembly piece 132 may
extend from the second plate 152 of a pair in opposite
directions of the first direction Z1, e.g., in a direction and
a direction opposite thereto along the first direction Z1,
and may be bent in the third direction Z3, and the assem-
bly piece 132 may face the coupling portion 15c of the
bus bar 15. In an embodiment, the assembly piece 132
may extend from the second plate 152 in roughly re-
versed U shape, may be formed in pair in a position op-
posite to the gap g between the second plates 152, and
may face the coupling portions 15c of different bus bars
15. In an embodiment, the assembly piece 132 may pre-
vent deviation of the bus bar 15 in the third direction Z3
while facing the coupling portion 15c in the third direction
Z3. The assembly piece 132 may be bent in a rounded,
curved shape in an entry direction of the bus bar 15, entry
of the bus bar 15 to be assembled toward the terminal
hole 100’ may be facilitated. In an embodiment, to as-
semble the bus bar 15 to the terminal hole 100’, the as-
sembly piece 132 may be pushed and enter toward the
terminal hole 100’, and as the assembly piece 132 is
formed in a rounded bent shape, the assembly piece 132
may be flexibly bent without disturbing entry of the bus
bar 15, thereby facilitating assembly of the bus bar 15. If
entry of the bus bar 15 were not smoothly performed and
excessive deformation of the assembly piece 132 is
forced, deformation of the assembly piece 132 may fall
beyond an elastic range, and even after entry of the bus
bar 15 is completed and is assembled to the terminal
hole 100’, the elasticity of the assembly piece 132 may

not be restored, such that the assembly piece 132 may
not be restored to a position on the bus bar 15, and in
this case, could lose a function of a stopper for stopping
deviation of the bus bar 15.
[0055] In an embodiment, as shown in FIG. 4, a pair
of adjacent assembly pieces 132 with the gap g there-
between may face different bus bars 15, respectively. In
an embodiment, the pair of assembly pieces 132 in ad-
jacent positions may face the coupling portions 15c at
edges of the different bus bars 15. For reference, a pair
of adjacent elastic pieces 131 with the gap g therebe-
tween may face the same bus bar 15. In an embodiment,
the bent portion 15b of the bus bar 15 may surround a
pair of elastic pieces 131 that are adjacent to each other
with the gap g therebetween, in which the pair of the
adjacent elastic pieces 131 may face the same bus bar
15.
[0056] Referring to FIG. 6, the elastic piece 132 may
be formed locally in the center of the second plate 152
in the second direction Z2, e.g., widthwise direction of
the second plate 152. In an embodiment, a width W2a
(in the second direction Z2) of the assembly piece 132
may be narrower than a width W2b (in the second direc-
tion Z2) of the second plate 152. The assembly piece
132 may face only a (e.g., central) part of the bus bar 15
(e.g., the coupling portion 15c) without entirely facing the
bus bar 15 (e.g., the coupling portion 15c) in the second
direction Z2. In an embodiment, the assembly piece 132
may be flexibly bent so as to not disturb or prevent entry
or coupling of the bus bar 15 when the bus bar 15 is
assembled to the terminal hole 100’, thus accommodat-
ing entry of the bus bar 15, and in this case, to facilitate
the assembly piece 132 to be flexibly bent adaptively to
entry of the bus bar 15, and the assembly piece 132 may
be narrower than the second plate 152. The assembly
piece 132 may be deformed within an elastic range, such
that after entry or insertion of the bus bar 15 is completed
and is assembled to the terminal hole 100’, the assembly
piece 132 may be arranged to face the bus bar 15 ac-
cording to an elastic restoring force. If the assembly piece
132 were to be formed excessively wide, the assembly
piece 132 could have higher rigidity than needed and
may not be deformed flexibly. In this case, excessive
deformation of the assembly piece 132 could be forced
upon entry of the bus bar 15, and even after completion
of entry of the bus bar 15, the assembly piece 132 may
not be elastically restored and may lose the stopper func-
tion thereof.
[0057] Referring to FIGS. 5 and 6, the width W2a of
the assembly piece 132 may be narrower than the width
W1a of the elastic piece 131. In an embodiment, the width
W1a of the elastic piece 131 may be relatively wide. As
described below, positional movement of the bus bar 15
caused by swelling of the battery cell C may be accumu-
latively made according to a position in the first direction
Z1, such that by forming the elastic piece 131 relatively
wide, for which much deformation corresponding to the
accumulative positional movement of the bus bar 15 is
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forced, physical damage to the elastic piece 131 may be
prevented.
[0058] Referring to FIG. 4, the elastic piece 132 may
face the bus bar 15, and may not necessarily contact the
bus bar 15. Depending on a detailed design, the assem-
bly piece 132 may face the bus bar 15 without contacting
the bus bar 15, and may stop deviation of the bus bar 15
in a position facing the bus bar 15 in the third direction
Z3. In an embodiment, when the bus bar 15 enters toward
or is inserted into the terminal hole 100’, the assembly
piece 132 may bend toward an outer position of the bus
bar 15 along the first direction Z1 so as not to disturb
insertion of the bus bar 15; and after completion of inser-
tion of the bus bar 15, the assembly piece 132 may be
restored toward an inner position of the bus bar 15 along
the first direction Z1 to face the (e.g., top surface of the)
bus bar 15.
[0059] Referring to FIG. 6, the second plate 152 having
the assembly piece 132 therein may include a second
center portion 152a from which the elastic piece 132 ex-
tends, and second side portions 152b on both sides of
the second center portion 152a, in the second direction
Z2. The assembly piece 132 may extend from the second
center portion 152a, and a height h2a (in the third direc-
tion Z3) of the second center portion 152a may be less
than a height h2b (in the second direction) of the second
side portion 152b, based on the height of the assembly
piece 132. In an embodiment, even when the height of
the assembly piece 132 is low, the bus bar 15 may be
prevented from becoming unfastened from the terminal
13 of the battery cell C, depending on the height of the
assembly piece 132, and the height of the assembly piece
132 may be higher than the height of the elastic piece
131. In an embodiment, if the height of the assembly
piece 132 were to be excessively high, the total height
of the battery pack could increase and thus may be reg-
ulated to an appropriate height, and to this end, the height
h2a of the second center portion 152a from which the
assembly piece 132 extends may be less than the height
h2b of the second side portion 152b. The height h2b of
the second side portion 152b may not cause the bus bar
15 to be unfastened from the terminal 13 of the battery
cell C, and thus may be higher than the height h1b (see
FIG. 5) of the first side portion 151b.
[0060] A cutting groove V2 may be between the as-
sembly piece 132 and the second side portion 152b. The
cutting groove V2 may separate the elastic piece 132
and the second side portion 152b from each other to fa-
cilitate relative deformation therebetween, thereby induc-
ing flexible deformation of the assembly piece 132. In an
embodiment, insertion of the bus bar 15 toward the ter-
minal hole 100’ may not be disturbed through flexible
deformation of the assembly piece 132. The cutting
groove V2 may be formed to a sufficient depth relative
to the height h2b of the second side portion 152b, and
as the depth of the cutting groove V2 increases, flexible
deformation of the assembly piece 132 may be possible,
but as the structural rigidity of the assembly piece 132

may degrade correspondingly, the assembly piece 132
becomes vulnerable to shock or vibration, and the depth
of the cutting groove V2 may be formed within an appro-
priate range.
[0061] FIG. 7 shows a modified embodiment of the
holder of FIG. 2, showing a modified structure of a plate.
As shown in FIG. 2, the gap g between the plates 150
may be an appropriate size along the first direction Z1.
As shown in FIG. 7, the gap g between the plates 150
may be a variable size along the first direction Z1. The
size of the gap g may mean a gap between the plates
150 that are paired along the first direction Z1. The gap
g between the plates 150 may help absorb positional
movement of the bus bar 15 and may help block propa-
gation of stress caused by the positional movement of
the bus bar 15. The positional movement of the bus bar
15 may be caused by swelling of the battery cell C, and
the amount of positional movement of the bus bar 15
caused by swelling of the battery cell C may be accumu-
lative with respect to a position in the first direction Z1.
In an embodiment, with respect to a reference line L that
divides the battery cells C into the same number along
the first direction Z1, the amount of positional movement
of the bus bar 15 caused by swelling of the battery cell
C may be accumulative according to a relative position
or distance from the reference line L. In an embodiment,
the size of the gap g between the plates 150 may increase
along the first direction Z1 in proportion to the amount of
accumulative positional movement of the bus bar 15, and
the size of the gap g may increase in a direction from a
position relatively close or proximate to the reference line
L to a position relatively far from or distal to the reference
line L. In an embodiment, a size of a gap g may increase
with increasing distance to the reference line L, e.g., a
gap g proximate to the reference line L may be narrower
than a gap g distal to the reference line L. In an embod-
iment, the size of the gap g between the plates 150 may
increase, e.g., in a direction from a center position to an
edge position on the holder 110 along the first direction
Z1, rather than according to a distance from the reference
line L that divides the battery cells C into the same
number.
[0062] FIG. 8 shows another modified embodiment of
the holder of FIG. 2, showing another modified structure
of a plate. As shown in FIG. 8, the plate 150 may include
the first plate 151 and the second plate 152 that are ar-
ranged in an alternating order along the first direction Z1.
In this case, a first gap g1 between the first plates 151
may change with a position in the first direction Z1 (e.g.,
may change based on a distance from the reference line
L), and a second gap g2 between the second plates 152
may be maintained constant, e.g., with respect to or in-
dependent from the relative position thereof in the first
direction Z1.In the first plate 151, the elastic piece 131
that is forced to be deformed may be formed to allow
positional movement of the bus bar 15 in the first direction
Z1. In this case, the first gap g1 between the first plates
151 having the elastic piece 131 formed therein may in-
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crease or decrease in size according to the distance from
the reference line L, e.g., to help absorb the amount of
positional movement of the bus bar 15 that is accumula-
tive according to the position in the first direction Z1. In
an embodiment, with respect to the reference line L that
divides the battery cells C into the same number along
the first direction Z1, the size of the first gap g1 may
increase in a direction from the position relatively close
to the reference line L to the position relatively far from
the reference line L, based on the distance from the ref-
erence line L. In an embodiment, the size of the first gap
g1 may increase in a direction from a center position to
an edge position along the first direction Z1 on the holder
120, rather than based on the reference line L.
[0063] The assembly piece 132 for stopping deviation
of the bus bar 15 may be formed in the second plate 152
in the third direction Z3, and the second gap g2 between
the second plates 152 having the assembly piece 132
formed therein may provide a clearance for absorbing
bending of the assembly piece 132 so as not to disturb
entry of the bus bar 15. In this case, bending of the as-
sembly piece 132 may not be accumulative according to
the position in the first direction Z1, such that the size of
the second gap g2 may be constant regardless of the
position. In an embodiment, the size of the second gap
g2 may be maintained constant in a direction from the
center position to the edge position along the first direc-
tion Z1 on the holder 120.
[0064] According to embodiments, by forming the sup-
port structure of the bus bar as a flexibly deformable
structure, positional movement of the bus bar may be
allowed in a situation where the positional movement of
the bus bar is forced by the assembly error of the bus
bar or swelling of the battery cell. Consequently, the bat-
tery pack may be provided which is capable of preventing
accumulation of stress between the bus bar or the termi-
nal of the battery cell bound with the bus bar and the
support structure of the bus bar and improving durability.
[0065] One or more embodiments may provide a bat-
tery pack in which accumulation of stress accompanied
by an assembly error of a bus bar or swelling of a battery
cell may be prevented and durability may be improved.
[0066] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. In
some instances, as would be apparent to one of ordinary
skill in the art as of the filing of the present application,
features, characteristics, and/or elements described in
connection with a particular embodiment may be used
singly or in combination with features, characteristics,
and/or elements described in connection with other em-
bodiments unless otherwise specifically indicated. Ac-
cordingly, it will be understood by those of skill in the art
that various changes in form and details may be made
without departing from the scope of the claims.

Claims

1. A battery pack, comprising:

a plurality of battery cells arranged along a first
direction;
a holder, the holder including:

terminal holes exposing terminals of the
battery cells, and
pairs of first plates separated from each oth-
er between adjacent terminal holes and
pairs of elastic pieces that are bent from the
pairs of first plates in opposite directions
along the first direction; and

bus bars, each of the bus bars including:

coupling portions at opposite sides thereof
and coupled to adjacent terminal holes, and
a central bent portion connecting the cou-
pling portions and extending around corre-
sponding pairs of elastic pieces to surround
the corresponding pairs of elastic pieces.

2. The battery pack as claimed in claim 1, wherein the
pairs of elastic pieces are bent to face the bent por-
tion of a corresponding bus bar along the first direc-
tion, and wherein, optionally, the pairs of elastic piec-
es have a rounded curved shape.

3. The battery pack as claimed in claim 1 or claim 2,
wherein the pairs of elastic pieces each include:

a first elastic piece bent toward one side of the
bent portion of a corresponding bus bar along
the first direction, and
a second elastic piece bent in a direction oppo-
site to the first elastic piece and toward another
side of the bent portion of the corresponding bus
bar.

4. The battery pack as claimed in any preceding claim,
wherein the pairs of elastic pieces are at center po-
sitions of the pairs of first plates in a widthwise di-
rection of the pairs of first plates, the widthwise di-
rection of the pairs of first plates being a second di-
rection perpendicular to the first direction.

5. The battery pack as claimed in any preceding claim,
wherein:

the pairs of first plates each include a first center
portion from which the pairs of elastic pieces ex-
tend and first side portions on opposite sides of
the first center portion, in a widthwise direction
of the pairs of first plates, the widthwise direction
of the pairs of first plates being a second direc-
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tion intersecting with the first direction, and
a height of the first center portion is less than a
height of each first side portion.

6. The battery pack as claimed in claim 5, wherein the
pairs of first plates each include a cutting groove be-
tween the pairs of elastic pieces and the first side
portions.

7. The battery pack as claimed in any preceding claim,
further comprising pairs of second plates between
adjacent terminal holes and arranged in an alternat-
ing order with the pairs of first plates,
wherein:

the pairs of first plates have a first gap therebe-
tween in the first direction, and
the pairs of second plates have a second gap
therebetween in the first direction.

8. The battery pack as claimed in claim 7, wherein the
pairs of first plates have a height that is different from
a height of the pairs of second plates, as measured
in a vertical third direction perpendicular to the first
direction.

9. The battery pack as claimed in claim 7 or claim 8,
further comprising pairs of assembly pieces on the
pairs of second plates,
wherein the pairs of elastic pieces are on respective
pairs of first plates.

10. The battery pack as claimed in claim 9, wherein:

the pairs of elastic pieces are on the pairs of first
plates in positions such that the two elastic piec-
es of at least one pair of face each other across
a first gap between a respective pair of first
plates, and
the pairs of assembly pieces are on the pairs of
second plates in positions such that the two as-
sembly pieces of at least one pair of assembly
pieces face each other across a second gap be-
tween a respective pair of second plates.

11. The battery pack as claimed in claim 9 or claim 10,
wherein:
each assembly piece of the at least one of pair of
assembly pieces faces coupling portions of different
bus bars and, optionally, each assembly piece of at
least one pair of assembly pieces faces the coupling
portions of corresponding bus bars in a vertical third
direction that intersects with the first direction, and
wherein, optionally, the pairs of assembly pieces ex-
tend from the pairs of second plates in opposite di-
rections along the first direction and are bent in a
vertical third direction perpendicular the first direc-
tion to face the coupling portions of corresponding

bus bars.

12. The battery pack as claimed in any of claims 9 to 11,
wherein the pairs of assembly pieces are at center
positions of the pairs of second plates in a widthwise
direction of the pairs of second plates, the widthwise
direction of the pairs of second plates being a second
direction intersecting with the first direction.

13. The battery pack as claimed in any of claims 9 to 12,
wherein:

the pairs of second plates each include a second
center portion from which the pairs of assembly
pieces extend and second side portions on op-
posite sides of the second center portion, in a
widthwise direction of the second plates, the
widthwise direction of the pairs of second plates
being a second direction intersecting with the
first direction, and
a height of the second center portion is less than
a height of each of the second side portions.

14. The battery pack as claimed in claim 13, wherein the
pairs of second plates include a cutting groove be-
tween the pairs of assembly pieces and the second
side portion.

15. The battery pack as claimed in any of claims 7 to 14,
wherein sizes of the first gaps and the second gaps
vary according to a relative position thereof along
the first direction, and wherein, optionally, the size
of the first gaps increase with increasing distance
from a center position of the holder to an edge posi-
tion of the holder along the first direction, and option-
ally, the sizes of the second gaps either increase
with increasing distance from the center position of
the holder to an edge position of the holder along
the first direction or
the sizes of the second gaps are constant.
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